The motion of lattice markers has been observed on Li specimens exposed to strong direct currents. The effective valence z* of a diffusing atom has been found to be about -1.8 at 90 °C and -1.2 at 160 °C. The defect resistivity (computed from Huntington's formula) is 0.62 /xQ cm[% defects, and nearly independent of temperature. An Arrhenius plot yields an "activation energy" of electrotransport <?ET = 12.9 ±0.4 kcal/mole, which is nearly equal to that of self-diffusion.
Preliminary results of electrotransport measurements in lithium have been reported at the conference "Electromigration and Thermal Diffusion in Metals", Mün-ster 1965. Short notes have since appeared in this journal on bulk thermotransport 1 and isotope thermotransport 2 in lithium. A note on self-diffusion in Li 3 will appear shortly. While the final discussion of the entire atom transport investigation in pure Li will be presented later this year, the experimental data on electrotransport ("self-transport") can be given here.
The experimental method is similar to those used by WEVER 4 ' 5 , HUNTINGTON 6 ' 7 and LODDING 8 . Lithium samples, in the form of rods, were force-cooled at both ends, while strong direct currents were passed through. The motion of inert surface markers at the hot portion of the samples was measured while similar markers at the cold ends served as a reference. Marker movement for the Li 30 sample is displayed in Fig. 1 , where the correction is also shown for the uniquely great thermotransport effect occuring in Li. The main modification from the earlier measurements of thermotransport 1 was that the experiments were performed under a vacuum of 10 -6 torr, instead of under an argon atmosphere. Temperature measurements were obtained by means of five thermocouples embedded in the specimen. Two of them were electrically insulated to avoid contributions to the thermo-emf:s from the voltage drop across the Li rod. When passing alternating current along the samples before the direct current measurements, these contributions were not present and the temperature distribution could thus be obtained. In the calculations we used the velocities of markers near the insulated thermocouples, where the temperature was known with reasonable certainty.
It can be shown that the marker velocity, vm , is oppositely directed and proportional to the average ion drift velocity, v\, i. e.:
vm=-avi. (1) a is called the isotropy factor. Applying elasticity theory, PENNEY 9 has shown that a depends on the geometry of the sample in such a way that for a thick, short sample a is close to unity (uniaxial transport) and for a thin, long one a is l/3 (isotropic transport Here D* is the self-diffusion coefficient as determined by tracer experiments, / the Bardeen-Herring correlation factor (0.7272 for vacancy mechanism in bcc metals) , k Boltzmann's constant, T absolute temperature, e the electronic charge, E the electric field, j the current density (order of magnitude 2-10 3 A/cm 2 in our experiments) and o the resistivity of the metal. As can be seen from formula (2), the temperature dependence of z* being much smaller than that of D*, a semilogarithmic plot of (vmT)/j vs. l/T should give a nearly straight line, the slope of which should, if the transport mechanisms are identical, yield an "activation energy" similar to that of self-diffusion. Such a plot for our data is shown in Fig. 2 and a least square fit of the data yields (?ET = 12.9 + 0.4 kcal/mole which is, within the error limits, equal to the preliminary value obtain-NJ to ed by OTT et al. 10 , (?D = 12.6 ± 0.3 kcal/mole. resistivity". In Fig. 3 According to a theory, given by HUNTINGTON 6 ' 11 (see also Ref. 12 ) z* can be expressed by the formula
where z is the number of free electrons per metal ion, q* and q the degree of ionization of a diffusing atom and an atom at a lattice site, respectively, m* the effective mass of the electron and Q* the "effective defect 6.50 8.00 8.50
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From Fig. 3 we conclude that ( -z*) is slowly decreasing with temperature. It must be emphasized, however, that errors in the a determination play an important role for such considerations, as seen in Fig. 3 . Thus the measured a of sample 25 seems to be too great (see also Table 1 ). Also, the temperature dependence of z* is sensitive to the activation energy of selfdiffusion, which has at present not yet been determined with final accuracy.
The defect resistivity, Q*, has the average value of 0.62 f.iQ cm/% defects. This can be compared with SUL-LIVAN'S 13 result in sodium: 0.44 /uQ cm/% defects. Both of these are considerably lower than expected from theory. The reason for this is still not quite obvious. Fig. 3 also shows that o* is essentially constant over the temperature range studied. In most earlier non-isothermal marker-type experiments it was found that Q* decreased with increasing temperature. In some such earlier investigations a certain lack of reproducibility could also be detected. Measurements in In 8 and Ag 7 gave, however, essentially constant o*, as did the most recent isothermal investigation of Au 14 .
